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in other shaped porous nonwoven articles .^.-.^table and suitably 

usaae in commerce. They proviae uic ha;^tina 



motion from the outside of *fj^2 GF=C10AwHh digital Chatillon force gauge. mtKlified 'gj"® 

s critical to test repeataoiiiry- no« ^ ^ ^^^^ of 1.13 seconas - _ 32 |pm of 

crosses a 2.0 •"^^^^S.OS cm) ^a^^^^^^^ ^i,,„eters o^water pre^ure by P^^^^^ 

The pre^ure measured either with a tj^f/. ^^^f ' 'Jre u^ to hold the 

air through the "'^l''^^^2! ^^^2Q mm water) Manometer SuUab^ chucte a^e^^^ ^^^^ 
Manometer or a Owyer MiJdei ^^T" airtight seal is accomplished. Nloldeo ^ ^ps are 

mask tightly a^out the penphe^so th^^^^^^^ ""T^'SLTz ZiS^^^l Smum 

criteria of an acceptable face mask. 

Rgure 2 is a frontal view of the mask of Rgure 1. 

Detailed description of the J" will be seen that the cupped-shaped mask 10 when 

Referring now more particuiany xo u»n 
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margin of the mask is flared to mee the ^xTcor^iZll^ ""^ ""^^^ '""^ "^^^ 

relationship. The mask is held in olace bv « foht ! T w ^"""^^ ^''''^^^ P~v'<^es a sealing 

mask comprises a thin porous firrrc whirh^/ f^^^^ 

comfortable and yet retaiJSape rnd^S ^'l ''"^ ^"^ ^P""9y « to be 

several horizontal corruTations of ribs '"halation. The body may be provided with 

collapse. A thin pliable strib 14 of aluminum '"""^'^ ""^ resistance to 

conforming the mask to the nose oftlt^rTr bvTcWnntil ! '"^^k to further assist in 

shown by the dashed-line facial nmS! Thp ^1:^^ ^ / *° ""t°"^ °^ t''^ "ose bridge. As 

nose, the mouth or Te S anf i otm^^^^^ 
breathing. " P®""'*^ adequate jaw movement for comfortable speaking and 

as face mas°kr:"' ^^^^-^^ fabric articles of this invention such 

air layerfn'^ process "uTal °wit'h a ' "RTdf wZ°e?' " ' "'^^^^ ''^ "^^'"^ - ''V a standard 

Macedon.NewYork.WhenrneCeoffSsu^i t£ '""^ ''^ "'"'^^ Corporation, 

is used, at least one type of tho?e fiSrs is 

heatedm'a7emo7dtirng^^^^^^^^^^^^^ 

heating is preferred. The surface temJeS ofThi m.?i T"^ ''""'^^ conductive electric 

coated fibers. The fluffty sheet irraS roofn,™ L / sufficient to soften the coating of the 

fit. the fibers being abK shS aboSto mall ^'w^ smoothing) to an unwrinkled approximate 

the web and without stSSing the fibeS """^ °' '"""'""^ uniformity of 

mold^^pXli/bXralai^sUh: '::^t:L^^''Z'''''"'^T'' °! *°-P'--tary contour to the rt,ale 
action is exerted on the interJS wL tJ^^^^ ?^ ^ l^^"- ^ ""'^P"^ Pressing 

the coating of the coate^fK^^ Thi^Jeu^? in 1^?'!.^^^^ 

mold, the fiber still being able to move "Lti^^ ^JlTl^'T"^ "l"^^ ^^'^ '° ^''^P^ the 
compacted by the soft pressino ZZn Th^ZJ l?^ simultaneously 
hot molds to soften an? we? S suSiH ^mni^h?.'^^ ^"'^ "r?""^ ''^^^^ *"^««"tly by the 
compatible fiber is one where the S« ah„ii^,K IL ^^^"^ ^^^'^ c~«over points. A 

wetting occurs. The heat^o and nrp«?n^^ angle with the softened coating is low enough that surface 
identit? is retained ^ '''^"'"^ insufficient to cause mashing or cutting of fibers, and flbS 

moldVartid?^ grel°p;t^^^^^^^^ iTsTeriS^'^^litT' '"J •^•'^ 

being required. The art'^^fe does nS So the Jot mold InlT '^'k °' "° '"t^^^ening cooling 

a»rs^^3^s:?~^^ . 

dire^e^t?rp?d~nt.^^^^^^^^^ 

produced by ftJ.owing th? tLcSngs el^^l^^^ """'^^"^ ""-^ -»'-P«<' b^ 


Example 1 


of polyethylene-terephtha a^ and ^sheath oJoSS^'" '^"^^"^ *° "'"P"^ « "'^ 

of 68% terephthalic acid unL and 32% ?sfoES,S!.-f' " .f'"P"='"9.a ^«"dom copolyester composite 
available as "Melty Rber TyS from S^S^ l .h n"? P?'^'"^"!!^ ethylene glycol, and is 

aTd»sr%~r^^ 

heat^drgiS-S;"^^^^^ reTornJalliynrar^?^^^^^^^^^^ T -r a 

""^Sh^ap°:rf!r;Hi^^^^^^^ 

aluminum female rt^2io5Smplem^^^^^ ""^"^ ^°^-P^e^^!"9 by bringing a heated, 

compact and unify the vJeMo f SSlSd ^hl ^ """f '^''"^ '=°^«^«1 '"^'e '"o'd to 

are preferably contoureTto produce a rask Ja>Jno /o^n'^' T'T^I '° ^« "'^'^ '"<"«^* 

range of 161-174 cm' (25 to 27 Lurrfin^hrj^^TH '^^ .^^''^^ P°"'°" •^^^'"9 an area in the 

strengthen and stiffen the cupped sSpe?r^^^^^^^ "l"'"".'' °' •^°^~9ated to further 

uppea snapeo masks. The molding time is about six seconds at a temperature 
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of about 250'f and a pressure of about 97.5 kg (215 pounds) applied over a projected area of 231 cm^ (35.75 
square mchesK^^ of the molded mask was 0.53 kg (1.71 pounds), measured on the King Fabric Stiffness 
^^^The air pressure drop of the molded mask, measured by the Dwyer Manometer, was 0.6 mm of water. 

^'^^ A^d^^luffy fibrous web was formed according to the procedure set forth in Example 1 with 50% by 
weight of "Melty Fiber Type 4080" and 50% by weight of polyester staple fibers, 6 dpfx5.08 cm » mch) 
Type 476. Finish 75, semi-dull, crimped (Celanese Fiber Industries. Inc. Salisbury, N.C.). at a basis we.ght of 
1 662 Pa (100 pounds per ream). The melting point of the Celanese polyester staple fiber is approximately 
245°C The web was molded as set forth in Example 1 and produced a molded mask having a stiffness value 
of 0.41 kg (0.91 pounds) on the King Fabric Stiffness Tester and an air pressure drop of 0.35 mm of water. 

IS Example 3^^ ^^^^^^ formed according to the procedure set forth in Example 1 with 75% by 

weight of "Melty Fiber Type 4080" and 25% by weight of polyester staple fibers. 6 dpf x5.08 em (2 inch) 
Type 476. Finish 75. semi-dull, crimped (Celanese). at a basis weight of 1.080 Pa (65 pounds per ream)Jhe 
web was molded as set forth in Example 1 and produced a molded mask having a stiffness value of 0.09 kg 
(0.20 pounds) on the King Fabric Stiffness Tester and an air pressure drop of 0.2 mm of water. Surpnsingiy. 
this molded shaped with a stiffness value as low as 0.09 kg (0^0 lbs) showed adequate efficacy as a face 
mask. 


to 


20 


25 


30 


35 


A dry fluffy fibrous web was formed according to the procedure set forth in Example 1 with 75 /« by 
weight of "Melty Fiber Type 4080" and 25% by weight of electrically charged fibnllated isotartic 
polypropylene fibers, about 40x10 microns in cross sectionx38 mm length, Filtrete Type G (3M 
Company, St. Paul, MN) at a basis weight of 1.662 Pa (100 pounds per ream). The melting point of the 
RItrete Type G fibers is approximately 165-C. The web was molded as set forth in Ewmple 1 and produced 
a molded mask having a stiffness value of 0.51 kg (1.12 pounds) on the King Fabric Stiffness Tester and an 
air pressure drop of 0.75 mm of water. 

^'^^Tdry^fluffy fibrous web was fomied according to the procedure set forth in Example 1 with 50% by 
weight of "Melty Fiber Type 4080" and 50% by weight of viscose rayon fiber. 3 dpf x5.08 «2 incnh 
(American Enka Company, Des Plaines. ID at a basis weight of 1.662 Pa (100 pounds per ^am) The w^ 
was molded as set forth in Example 1 and produced a molded mask having a stiffness value of 0.31 kg (0.68 
pounds) on the King Fabric Stiffness Tester and an air pressure drop of 0.45 mm of water. 

40 Example 6^^^ fibrous web was formed according to the procedure set forth in Example VT^h 50% by 
weight of "Melty Fiber Type 4080" and 50% by weight of wood pulp fiber, average fiber length of 2^ mm. 
Rayfluff-X-Q (ITT Rayonier Inc. New York. NY) at a basis weight of 1.662 Pa P^""Jf ^[.^^.'j'lJJ* 
web was molded as set forth in Example 1 and produced a molded mask having a stiffne« value of 0.28 kg 
(0.62 pounds) on the King Fabric Stiffness Tester and an air pressure d^P 0-6 "''"Of "'^J^. . 
Examples1through6showthataprecoatedtextiletypefiber.suchas"MeltyRberType40^^ 

or blended at a suitable ratio with other type fibers, such as specified in J*?*"?'®!? °! 
formed into a nonwoven web and molded to form an article which is sufficiently strff. .^ee f ^nd 
comfortable to the face so as to function as a face mask without the subsequent addition of a separate 

'° '°T^s Se^^JLTreE;^:,^"^^^ or partially of Melty Rber Type ^-^jr^^-^^^^^ 
discussed in Examples 1 to 6. stuck to the molds when the molding temperature was ^00^ "^Sfre 
To insure proper molding, it is necessary that the molding temperature be above the sticking temperature 
o?the polymer coating but below the softening point of the base fiber so that the fibrous nature of he 
molded article is maintained. However, it is believed that as the molding ^^^P^^^^^Z^^'^^V. 
temperature range where the melt flow of the coating is significant sticking of the molded article to the 
mold surface can occur. 
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A dry. fluffy fibrous web was made utilizing polyester staple fibers. 6 dpf x5.08 ^"'J^*;^^^^"^'!^^ 
(Celanese) by the method described in Example 1. The basis weight of the web was 1^ Pa (88 PJ^-^^s per 
ream). A 25% solids solution of Vitel PE-200 (amorphous non-crystallizable copo yester "^a"ufactured by 
Goodyear) in methyl ethyl ketone and toluene was squeeze roll coated onto the polyester web. After drymg 
the web was reweighed and showed that 0.532 Pa (32 pounds per ream) of the amorphous copolyester was 
55 deposited on the fibers of the web. 
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The coated web, which was now highly compacted and with the fibers tightly bonded together was 
"reopened", using conventional means, such as the lickerin portion of a ftendo Webber, and formed mto a 
lofty fibrous web This lofty fibrous web was molded following the procedure of Example 1 to yield a tace 
mask which was sufficiently rigid without the use of a separate binder system. „hw<:iral 
5 The same procedure was repeated using other base fibers and polymeric coatings whose physical 

orooerties are summarized in Table I. . . » • ■ tko 

The polymeric coatings are characterized by the temperature at which they stick to stam^^^^^^^ 

sticking temperature is the temperature at which the polymeric coating begins to adhere t^^^^^^^^ 
steel top of a Kofler hot bench. At this temperature the polymeric coating also adheres to itself under the 
JO pressure of molding. 
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The data from Examples 7 to 13 show that molded shapes with adequate stiffness, free of fuzz, and 
comfortable to the face can be made from solution or emulsion coated fibers provided that the molding 
temperature is above the sticking temperature of the coating (Table I) and below the softening temperature 
of the concomitant base fiber. It is contemplated that the coated fibers of Examples 7 to 13 can be blended 

5 with other fibers as in Examples 2 through 6 to form suitable molded shapes. 

In an effort to determine whether shaped nonwoven products could be produced by utilizing the 
components in a form other than a base fiber with a coating in intimate association with the base fiber, the 
following experiment was carried out Melt blown fibers were produced from a polyester resin comprising 
a random copolyester composite of 80% terephthalic acid units and 20% isophthalic acid units polymen'zed 

10 with ethylene glycol. In the melt blown fiber process, the polymer is converted into nonwoven webs 
directly from the melt by extruding, attenuating, cooling, and collecting fibers on a moving belt in a rapid 
continuous fashion generally as taught in U.S. patent 3,971,373. The attenuation and cooling are done with 
airstreams acting at the point of extrusion. These fibers showed a melting point of 160X. The melt blown 
polyester nonwoven web was subsequently "opened" and mixed with 50% by weight of polyester staple 

IS fiber, 6 dpfx5.08 cm (2 inch) of Example 2 (Celanese). The fiber mixture was used to produce an air laid 
nonwoven web as described above in Examples 2—6 at a basis weight of 1.662 Pa (100 pounds per ream). 
The web was molded as set forth in Example 1 for six seconds at a temperature of about 250T and a force 
of about 97.5 kg (215 pounds) over a projected area of 231 cm^ (35.75 sq. in). The molded form stuck to the 
mold and was deformed in removal from the mold. While the stiffness of the molded form was 0.16 kg (0.35 

20 pounds), the surface of the molded form was rough and fuzzy, uncomfortable during wearing and would 
require at least additional interfiber bonding with a polymeric latex to be a useful molded mask. This 
experiment clearly shows that although a bonding material of substantially the same chemical composition 
as the sheath of the "Melty Fiber Type 4080" (the melt blown polyester fibers) is utilized, unless the 
bonding material is present as an intimate coating on the base fiber, a useful product cannot be produced. 

25 

Claims 

1. A process for making a shaped porous article useful as a breath filtering mask, comprising the steps 

of 

30 (a) forming a non-woven fibrous three-dimensional unbonded network from fibers which are 
dimensionally stable at the shaping conditions, at least a portion of the fibers having a continuous coating 
of a thermally sensitive bonding resin thereon, and 

(b) subjecting said fibrous network to a unffomi soft pressing action in a mold at a temperature above 
the sticking temperature of the coating and below the softening temperature of the base fiber, such that 

3S said fibrous network is thermally bonded solely by said coating mainly at the crossing points of the fibers. 

2. A process for making a porous article according to claim 1 wherein said fibers comprise polyester 
sheathed fibers comprising a core of polyethylene terephthalate and a sheath of a random copolyester 
composite of terephthalic acid units and isophthalic add units. 

3. A process for making a porous article according to either of claims 1 and 2 wherein said nonwoven 
4^ fibrous three dimensional network is formed from a mixture of two types of fibers, at least one of said types 

of fibers having a continuous coating of a thermally sensitive bonding resin thereon. 

4. A process for making a porous article according to any one of claims 1 to 3 additionally including one 
or more of polyester staple fibers, electrically charged fibrillated isotactic polypropylene fibers, viscose 
rayon fibers, wood pulp fibers. " 

45 5. A process for making a porous article according to any one of claims 1 to 4 wherein said continuous 
. coating of thermally sensitive bonding resin on said fibers has been applied from a liquid. 

6. A process for making a porous ardde according to any one of claims 1 to 5 wherein said fiber is 
polyester and said thermally sensitive bonding resin is selected from ethylene-vinylacetate, amorphous 
polyester, piasticized polyvinyl chloride or acrylia 
50 7. A process for making a porous article according to any one of claims 1 to 6 wherein said fiber is 
rayon and said thermally sensitive bonding resin is selected from ethylene-vinylacetate, amorphous 
polyester or polyvinyl chloride. 

Patentanspruche 

55 

1. Verfahren zum Herstellen eines geformten pordsen Gegenstandes, der als Atemfiltermaske 
verwendbar ist, mit folgenden Schritten: 

(a) ein raumliches ungebundenes Netzwerk aus nichtgewebten Fasern wird aus Fasern hergesteitt, die 
unter den Verformungsbedingungen ma&haltig sind und die mindestens zum Teil mit einem 
geschlossenen Uberzug aus einem temperaturempfindlichen Bindeharz versehen sind, und 

(b) das Netzwerk aus Fasern wird in einer Form bei einer Temperatur, die uber der 
Verklebungstemperatur des Oberzuges und unter der Erweichungstemperatur der Kernfaser liegt, einer 
einheitlichen weichpressenden Einwirkung unterworfen, so daG das Netzwerk aus Fasern nur minels des 
Oberzuges vorwiegend an den Kreuzungsstellen der Fasern thermisch gebunden wird. 

2. Verfahren zum Herstellen eines porosen Gegenstandes nach Anspruch 1, dadurch gekennzeichnet. 
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daS die Fasern wenigstens teilweise aus polyestemmmanteiten Fasern bestehen, die einen Kern aus 
Polyethylenterephthalat und einen Mantel aus einem Verbundstoff in Form eines statistischen 
Copolyesters aus Terephthalsaureeinheiten und Isophthalsaureeinheiten besitzen. 

3. Verfahren zum Herstellen eines porosen Gegenstandes nach Anspruch 1 oder 2, dadurch 
5 gekennzeichnet, daG das raumliche Netzwerk aus nichtgewebten Fasern aus einem Gemenge von zwei 

Arten von Fasern hergestellt wird und auf den Fasern der einen dieser Arten ein geschlossener Oberzug 
aus einem temperaturabhangigen Bindeharz vorgesehen ist. 

4. Verfahren zum Herstellen eines porosen Gegenstandes nach einem der Anspruche 1 bis 3, in dem 
ferner eine oder mehrere der nachstehenden Substanzen verwendet werden: Polyesterstapelfasem, 

10 elektrisch geladene Spaltfasern aus isotaktischem Propylen, Viskosespinnfasern, Holzzellstofffasem. 

5. Verfahren zum Herstellen eines pordsen Gegenstandes nach einem der Anspruche 1 bis 4, dadurch 
gekennzeichnet, daQ der auf den Fasern vorgesehene, geschlossene Oberzug aus dem 
temperaturabhangigen Bindeharz aus einer Flussigkeit aufgetragen worden ist. 

6. Verfahren zum Herstellen eines pordsen Gegenstandes nach einem der Anspruche 1 bis 5, dadurch 
;5 gekennzeichnet, daB die genannten Fasern aus Polyester bestehen und das temperaturabhangige 

Bindeharz aus Ethyl en-Vinylacetat amorphem Polyester, weichgemachtem Polyvinylchlorid oder 
Acrylharz ausgewahit ist 

7. Verfahren zum Herstellen eines pordsen Gegenstandes nach einem der Anspruche 1 bis 6, dadurch 
gekennzeichnet, daB die Fasern aus Rayon bestehen und das temperaturabhangige Bindeharz aus Ethylen- 

20 Vinylacetate, amorphem Polyester oder Polyvinylchlorid ausgewahit ist. 

Reyendications 

1. Procede de fabrication d'un article poreux mis en forme, utilisable comme masque respiratoire 
25 filtrant, comprenant les etapes consistant 

(a) former un reseau tridimentionnel fibreux non*tisse non-lie a partir de fibres qui sont 
dimensionnellement stables dans les conditions de mise en forme, une partie au moins des fibres 
presentant un revetement continu d'une resine de liaison thermosensible, et 

(b) soumettre ledit reseau fibreux d une faible pression uniforme dans un moule h une temperature 
30 superieure a la temperature ou le revdtement colle et Inf^rieure a la temperature de ramollissement des 

fibres de base, de sorte que le reseau fibreux sott Ii6 thermiquement uniquement par ledit revetement 
principalement aux points de croisement des fibres. 

2. Procede de fabrication d'un article poreux selon la revendication 1, dans lequel lesdites fibres 
comprennent des fibres gainees de polyester comprenant une Sme de polyethylene terephtalate et une 

35 gaine d'un compose copolyester aleatoire d'unrtes acides tdrephtaliques et d'unites acides isophtaliques. 

3. Procede de fabrication d'un article poreux selon I'une quelconque des revendications 1 ou 2, selon 
lequel ledit reseau tridimensionnel fibreux non-tisse est forme a partir d'un melange de deux types de 
fibres, I'un au moins desdits types de fibres presentant un revetement de resine de liaison thermosensible. 

4. Procede de fabrication d'un article poreux selon I'une quelconque des revendications 1 a 3, 
. 40 comprenant en outre des fibres artificielles de polyester, des fibres fibrill^es de polypropylene isotactique 

eiectrtquement chargees, des fibres de rayonne viscose, ou des fibres de puipe de bois, ou plusieurs 
d'entre elles. 

5. Procede de fabrication d'un artide poreux selon I'une quelconque des revendications 1^4, dans 
lequel ledit revetement continu de resine de liaison thermosensible sur les fibres a ^te appliqud d partir 

45 d'un liquide. 

6. Procede de fabrication d'un artide poreux selon Tune quelconque des revendications 1 h 5, dans 
lequel ladite fibre est en polyester et ladite resine de liaison thermosensible est choisie parmi {'ethylene- 
acetate de vinyle, le polyester amorphe, le chlorure de polyvinyle plastifie ou I'acrylique. 

7. Procede de fabrication d'un artide poreux selon I'une quelconque des revendications 13 6, dans 
so lequel ladite fibre est en rayonne et ladite resine de liaison thermosensible est choisie parmi rethylene- 

acetate de vinyle, le polyester amorphe ou le chlorure de polyvinyle. 
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